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DATA MEMORY SYSTEM 

This application is a continuation of application Ser. 
No. 07/063,081, ?led June 17, 1987, now abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to a data storage tech 
nique and, more speci?cally, to a technique which is 
effective if applied to a variable-length data memory 
system; for example, a technique which is effective 
when used with a storage system for storing the trans 
mitted or received data of serial communications in a 
buffer memory by a DMA (i.e., Direct Memory Ac 
cess) controller for block transfer control. 

In serial communications between microcomputers, 
the transmission and reception of data is performed in a 
unit referred to as a “frame”. Therefore, it is convenient 
to store the transmitted or received data with the indi 
vidual frames being linked, even in the case where they 
are to be stored in the same buffer memory. However, 
it is frequently difficult to retain a series of available 
memory regions in the buffer memory to store a large 
amount of transmitted or received data or long-bit 
frames while also providing a high utilization ef?ciency 
of the memory space. 

Therefore, a storage system will be examined in 
which a number of relatively small buffer regions are 
provided in a buffer memory and are sequentially linked 
for storage of data by use of descripters functioning as 
pointers, as shown in FIG. 2. 

Speci?cally, two kinds of descripters referred to as 
“data descripters DTD” and “buffer descripters BFD” 
are linked to each other, and each buffer descripter 
BFD is associated with a buffer region BA having a 
constant size. Moreover, each of the aforementioned 
data descripters DTD and buffer descripters BFD is 
formed with two pointer portions, such that the head 
address BTA of the ?rst buffer descripter BFD is intro 
duced into the ?rst pointer part of the data descripter 
DTD, whereas the head address DTA of the next data 
descripter DTD following the ?rst-mentioned data 
descripter is introduced into the second pointer part. 
The head address BNA of the next buffer descripter 
BFD is introduced into the ?rst pointer part of the 
aforementioned buffer descripter BFD, whereas the 
head address TA of a unit buffer region BA for storing 
the received data is introduced into the second pointer 
part. As a result, the received data of one frame is stored 
in an n-number (wherein n denotes an arbitrary integer) 
of buffer regions BA provided for the respective data 
descripters DTD. Incidentally, the aforementioned data 
descripters DTD and buffer descripters BFD are also 
stored in the buffer memory. 
Some frames of the data to be transmitted or received 

in the aforementioned serial communications have a 
variable length, such as several bytes or several kilo 
bytes. In the storage system shown in FIG. 2, however, 
the number of buffer regions BA to be linked under one 
data descripter DTD is ?xed. Therefore, if the number 
of the buffer regions BA is ?xed in conformity with the 
longest frame, an increased number of ineffective buffer 
regions (i.e., the portions other than those hatched in 
FIG. 2) are left unused in the case of short data having 
a frame of several bytes, so that the utilization efficiency 
of the memory is low. When the data consisting of serial 
frames is to be read out from buffer memory, on the 
other hand, the head address of the next data can not be 
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2 
determined unless both the data descripter and the 
buffer descripter are read. This raises the problem that 
it takes a long time to access the next data (or frame). 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
memory system which improves the utilization effi 
ciency of a buffer memory for storing data having a 
variable-length frame and shortens the time required for 
obtaining desired data. 

Representative features of the invention to be dis 
closed herein will be summarized in the following. 

Speci?cally, data descripters and buffer descripters 
are integrated to provide a new type of descripter 
which is composed of: a ?rst pointer part for receiving 
the head address of a ?rst buffer region to receive the 
data of one frame; a second pointer part for receiving 
the head address of the next descripter; and an address 
column for receiving a data delimiting sign indicating 
the end of data, so that the received data may be sequen 
tially linked while being delimited frame by frame by 
the new type descripter and stored in the buffer memo 
nes. 

Since the number of buffer regions to be used for the 
respective frames changes with the length of the data of 
the variable-length frame, according to the above-speci 
?ed means, the ineffective buffer regions left unused can 
be reduced to improve the utilization efficiency of the 
memory, and the head address of the data of the next 
frame can be obtained immediately when one descripter 
is extracted so that the above-speci?ed object of short 
ening the time required for obtaining the data can be 
achieved. 
The aforementioned and other objects and novel 

features of the present invention will become apparent 
from the description to be provided herein with refer 
ence to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing features of one embodi 
ment of the variable-length memory system according 
to the present invention; 
FIG. 2 is a diagram showing one embodiment of a 

data memory system which has been considered prior 
to the present invention; 
FIG. 3 is a block diagram showing one embodiment 

of a system to which the present invention is applied; 
FIG. 4 is a block diagram showing the relation be 

tween the DMAC and the serial 1/0 shown in FIG. 3; 
FIG. 5 is a diagram showing the relation between the 

information stored in each descripter and the buffer 
memory corresponding to the descripter; and 
FIG. 6 is a diagram showing a group of registers 

disposed in the DMAC shown in FIG. 3 and their roles. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 shows one embodiment of the variable-length 
data memory system according to the present invention. 
In this embodiment, buffer regions HA1, HA2. HA3 and 
so on, of a constant size and provided in a buffer mem 
ory, can be linked by a descripter DD which is com 
posed of a ?rst pointer PNT1 and a second pointer 
PNTZ. Speci?cally, the ?rst pointer PNT! of the de 
scripter DD of this embodiment designates the head 
address TA of the buffer region having the received 
data of one frame, whereas the second pointer PNTZ 
designates the head address DTA of a memory region 
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having the next descripter (DDi+ 1) following the de 
scripter (DDi). Moreover, each descripter DD is 
formed with an address column DES for providing a 
data delimiting sign indicating whether or not the re 
ceived data ends in the buffer region designated by that 
descripter DD. 

Next, how to store the received data using the afore 
mentioned descripter DD will be described in the fol 
lowing. In case data of a frame shorter than the storable 
data length comes into the individual buffer regions BA 
provided in the buffer memory, as in the descripter 
DD; shown in FIG. 1, the head address of one of the 
empty bu?‘er regions of the memory, e.g. BA3, is desig 
nated in the ?rst pointer PNT1 of the descripter DD; so 
that the data of one frame is introduced into the bu?'er 
of the head address instructed by that pointer PNT]. In 
the address column DES of that descripter DD3, more 
over, there is provided a data delimiting sign ‘ indicat 
ing presence of the end of the data in the buffer region 
BA3. In view of this sign, it can be instantly determined 
that the data ends in the buffer region instructed by the 
pointer PNT]. 

In case of receipt of data of plural frames, on the 
other hand, there is designated in the second pointer 
PNT; of the descripter DD the head address of the 
descripter to be used for the next frame. This indicates 
the linkage of the data of the plural frames. For the 
descripter for addressing the buffer region for receiving 
the data of a ?nal frame, it is unnecessary to designate 
anything in the DTA portion of the second pointer. 

In case data of a frame longer than the storable data 
length is received in the individual buffer regions BA, 
on the other hand, as in the descripter DD] shown in 
FIG. 1, the head address of the buffer rep'on BA; to 
receive that data is designated in the ?rst pointer PNT1. 
In the second pointer PNT; of the descripter DD1, 
moreover, there is designated the head address of the 
descripter DD; addressing the buffer region to receive 
the succeeding data, while the address column DES of 
the descripter DD1 is left vacant. Thus, the plural buffer 
regions BA are sequentially linked by the descripters 
DD to sequentially store the data of one frame. When 
the buffer region for receiving the ?nal part of the data 
of one frame is reached, moreover, the data delimiting 
sign "' is designated in the address column DES in the 
descripter corresponding to that end buffer region, such 
as the descripter DD; shown in FIG. 1. 

In the embodiment described above, in case the 
lengths of the data (or frames) to be stored in the mem 
ory are different, the number of the buffer regions to be 
used is changed in accordance with the length of that 
data. This eliminates any ineffective buffer region left 
unused, as in the system shown in FIG. 2, so that the 
utilization efficiency of the memory is accordingly im 
proved. In case data of a certain frame of the data stored 
in the memory is to be read out, moreover, the de 
scripter for addressing the buffer region having the data 
of a desired frame may be sought on the basis of the data 
delimiting sign in the address column DES of the de 
scripter DD to obtain the head address from its inside 
first pointer PNT1 thereby to read out the data in the 
buffer region. As a result, according to the system of the 
present embodiment, the head address of the buffer 
region having the desired data can be obtained merely 
by extracting one descripter. This shortens the time 
period for acquiring the head address of the next buffer, 
as compared with the system of FIG. 2, in which the 
head address cannot be obtained unless two descripters 
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4 
(i.e., the data descripter and the buffer descripter) are 
extracted in an orderly manner. 

Incidentally, in the embodiment described above, the 
descripter DD is composed of the ?rst pointer PNT1 
acting as the memory region addressing information 
description part for addressing the head address of the 
buffer region to be used, the second pointer PNT; act 
ing as the chain information description part for ad 
dressing the head address of the next descripter, and the 
address column DES acting as the data delimiting infor 
mation description part. If, however, continuous ad 
dress regions for storing the aforementioned descripters 
are provided in the memory, for example, the address of 
the next descripter can be obtained merely by incre 
menting the address so that the second pointer acting as 
the chain information description part can be omitted. 

In the aforementioned embodiment, moreover, the 
size of the buffer regions can be determined at will. In 
this case, the size of the ineffective regions can be re 
duced for the smaller bu?'er regions. If, however, the 
buffer regions are made excessively small, the number 
of descripters to be used for one frame is increased, 
especially when there are several long frames, so that 
the memory regions required for storing the descripters 
become large. Balancing these two considerations, 
therefore, the size of a unit buffer region may be deter 
mined in accordance with the average frame length. 
FIG. 3 is a block diagram showing a MEMORY for 

storing data in accordance with the data memory sys 
tem of the present invention, and a communication 
controlling processor NPU (i.e., Network Processing 
Unit) for writing data in or reading data out of that 
MEMORY. The processor NPU contains a SERIAL 
1/0 having fimctions to convert serial data to parallel 
data and vice versa, a CPU having control and arithme 
tic functions, and a DMAC (i.e., Direct Memory Ac 
cess Controller) having a function to transfer data di 
rectly and not through the register of the CPU. 
The NPU is constructed on one semiconductor sub 

strate. The SERIAL 1/0, the CPU and DMAC are 
interconnected through an INTERNAL BUS. The 
serial data is converted, when received through a 
COMMUNICATION LINE, into a parallel data by the 
SERIAL 1/0. Moreover, whether or not an error is 
present in the received data is checked, and the kind of 
the error, if any, is determined. The results are stored in 
a status register (not shown) of the SERIAL I/0. 

FIG. 4 shows signal lines between the SERLAL 1/0 
and the DMAC. Speci?cally, the signal lines between 
the reception part of the SERIAL 1/0 and the DMAC 
are for transmitting a DMAC reception request signal 
DREQR, a received data acknowledge signal RAK, a 
status acknowledge SRK and an end-of-message signal 
EOM. If the received data is stored in the SERIAL 1/0, 
a transfer request is made when the aforementioned 
signal DREQR is transmitted from the SERIAL, 1/0 to 
the DMAC. Next, a timing, at which the received data 
is to be sent out to the INTERNAL BUS, is transmitted 
when the signal RAK is transmitted from the DMAC to 
the SERIAL I/0. When the signal SRK is transmitted 
from the DMAC to the SERIAL 1/0, moreover, the 
timing, at which the content of the aforementioned 
status register is to be sent out to the INTERNAL BUS, 
is transmitted. The signal EOM is used to inform the 
DMAC of the end of the frame of the data to be trans 
ferred to the DMAC. As a result, the DMAC can de 
limit the received data for each frame and properly 
administer it. 
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Between the transmission part of the SERIAL 1/0 
and the DMAC, there are interposed signals lines for 
transmitting the DMAC send request signal DREQT, 
the send data acknowledge signal TAK and the end-of 
message signal EOM. A transfer request for the read 
data from the MEMORY is made by transmitting the 
aforementioned signal DREQT from the SERIAL 1/0 
to the DMAC. Next, the timing, at which the SERIAL 
1/0 is to receive the data from the INTERNAL BUS, is 
transmitted by transmitting signal TAK from the 
DMAC to the SERIAL 1/0. By transmitting the signal 
EOM from the DMAC to the SERIAL 1/0, moreover, 
it is indicated to the SERIAL 1/0 that the data trans 
ferred by the DMAC is the end of the frame. 
The NPU is connected through the SYSTEM BUS 

with the external MEMORY. This MEMORY does not 
have a speci?ed construction and type, but may be 
constructed of a one-chip semiconductor memory or a 
plural-chip semiconductor memory. In this MEMORY, 
there are disposed a plurality of storage regions 
BUFFER 0 to BUFFER n to store the received data, 
and a plurality of descripters DESCRIPTER 0 to DB 
SCRIPTER n to store information concerning the indi 
vidual buffers. 
FIG. 5 shows the relation between the information 

stored in each descripter and the buffer memory corre 
sponding to each descripter. In this embodiment, each 
descripter is composed of four regions, which have 
serial numbers as their head addresses. For example, the 
DESCRIPTER 0 is composed of a CHAIN POINTER 
0 having a head address A0, a BUFFER POINTER 
having a head address A0+l, a STATUS 0 having a 
head address A0+2, and a DATA LENGTH 0 having 
a head address A0+ 3. Thus, the addresses for address 
ing the individual regions are associated with one an 
other. If the address of one region of the descripter is 
known, the address of another region can be easily 
determined. For example, the DMAC is not required to 
read out any information from the MEMORY to know 
the address of other regions of a descripter if the address 
of one region is known. The aforementioned head ad 
dress A0 becomes the head address of that DE 
SCRIPTER 0. Other descripters DESCRIPTER 1 to 
DESCRIPTER n are also constructed like the afore 
mentioned DESCRIPTER 0. 
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The aforementioned CHAIN POINTER 0 is com 

posed of 16 bits, for example, and designates the head 
address A1 of the next descripter DESCRIPTER 1. The 
aforementioned BUFFER POINTER 0 is composed of 
20 bits, for example, to designate the head address of the 
buffer BUFFER 0 belonging to the DESCRIPTER 0. 
The STATUS 0 is composed of 8 bits, for example, to 
indicate information concerning the data stored in the 
BUFFER 0. The content of the STATUS 0 is written 
by the DMAC at the time of data reception, and the 
CPU provides information for initialization thereof at 
the time of data transmission. The written information is 
the content of the status register in the SERIAL 1/0, 
such as information concerning whether or not the end 
of the frame is present in the BUFFER 0 under consid 
eration. The DATA LENGTH 0 indicates the number 
of bytes of data in BUFFER 0. The content of the 
DATA LENGTH 0 is written by the DMAC at the 
time of data reception, and the initialization thereof is 
conducted by the CPU at the time of data transmission. 
The DMAC writes the number of bytes of the data, 
which are written in the buffer, after the received data 
has been written in that buffer. 
FIG. 6 shows the group of registers disposed in the 

DMAC and their roles. 0n the other hand, Table l 
enumerates the actions of the aforementioned individual 
registers in the reception mode. In FIG. 6, the hatched 
portions in the buffers show the states of the buffers in 
connection with the data which has already been writ 
ten. A register EDAR designates the head address of 
the descripter D1 subsequent to the descripter D0 indi 
cating the ?nal one of the writable buffers, such as a 
buffer B4. A register ADAR designates the head ad 
dress of the descripter D4 indicating the buffer B4 in the 
writing operation. A register BUFL designates the 
buffer number (or byte number). A register BCR desig 
nates the byte number of the remaining buffer region 
other than the writing buffer B4. A register BAR desig 
nates the address of the data being accessed in the writ 
ing buffer B4. 

Table 2 enumerates the actions of the aforementioned 
individual registers in the transmission mode. The data 
is written in the reception mode of Table 1, whereas the 
data is read out in the transmission mode of Table 2. 

TABLE 1 
Actions of DMAC Built-in Registers in Reception Mode 

EDAR (ERROR DIS- ADAR (ACCESS DIS- BUFL BCR (BYTE BAR (BUFFER 
CRIPTER ADDRESS CRIPTER ADDRESS (BUFFER COUNT ADDRESS 

Names of Registers REGISTER) REGISTER) LENGTH) REGISTER) REGISTER 
Number of Bits l6 l6 l6 I6 20 

The head address of The byte number 
a discripter sub- The head address of The buffer of the remain- The address of 

Roles of Registers sequent to the dis- the discripter indi- leng?i (or ing buffer the data on the 
cripter indicating cating the writing byte number) region of the buffer being 
the ?nal one of the buffer is designated. is designated. writing buffer accessed is 
writable buffers is is counted. designated. 
designated 

At the start of the If the value of 
receiving operationI this register If a write 

Functions Operations of the writing opera- takes 0, the request is made, 
of DMAC to Be tion is started from DMAC ends the the data are 
DMAC Started by the — the head of the buffer writing opera- written in the 

Register under belonging to the dis- tion of the address designated 
Consideration: eripter indicated by buffer of the by this register. 

this register. — register. 
The transfer is ended it‘ an instruction of 
the writing operation in the buffer is 
given in the state where the contents of 
the EDRAR and ADAR are coincident. 

When the writing An increment is An increment is 
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TABLE l-continued 

MW 
EDAR (ERROR DIS- ADAR (ACCESS DIS- BUFL BCR (BYTE BAR (BUFFER 
CRIP'TER ADDRESS CRIPTER ADDRESS (BUFFER COUNT ADDRESS 

Names of Registers REGISTER) REGISTER) LENGTH) REGISTER) REGISTER 
Renewal of operation in the made each time made each time 
Register under — buffer being accessed — one byte is one byte is 
Consideration: is ended, the head written. When written. When 

address of the next the buffer is the buffer 
discripter is changed, the changed, the head 
written. value of the address of the 

BUFL is written. next buffer is 
written. 

At the start ofthe Atthestartol'the 
writing Operation, writing opertion, the 

Renewal of Register the head address of head address of the 
under Consideration the discripter indi- discripter indicating Initialization — — 
by CPU eating the buffer the bu?'er to have 

preceding the buffer its writing operation 
to have its writing started is written. 
operation started is 
written. 

TABLE 2 

JSEMLWL 
EDAR (ERROR DIS- ADAR (ACCESS DIS- BUFL DCR (BYTE BAR (BUFFER 
CRIPTER ADDRESS CRIFTER ADDRESS (BUFFER COUNT ADDRESS 

Name of Registers REGISTER) REGISTER) LENGTH) REGISTER) REGISTER) 
Number of Bits 16 l6 l6 16 20 

The head address of The byte number 
a discripter indicat- The head address of The buffer of the remain- The address of 
ing a buffer subsequ- the discripter indi- length (or ing data in the the data on the 

Roles of Registers eat to the last one eating the reading byte number) reading buffer buffer being 
of the buffers to buffer is designated. is designated. is counted. accessed is 
have its reading designated. 
operation conducted 
is designated. 

Func- At the start of the If the value of 
tions Operations of transmitting opera- this register If a read 
of DMAC to Be tion1 the reading takes 0. the request is made, 
DMAC Started by the — operation is started DMAC ends the the data are read 

Register under from the head of the reading opera- out from the 
Consideration: buffer belonging to the tion of the address designat 

discripter indicated buffer of the ed this register. 
by this register. — register. 

The transfer is ended it‘ an instruction of 
the reading operation is given in the state 
where the contents of the EDRAR and ADAR 

When the reading A decrement is 
operation in the buf- made each time An increment is 

Renewal of for being accessed is one byte is made each time one 
Register under — ended, the head -— written. When byte is read. 
Consideration: address of the next the buffer is When the buffer is 

discripter is written. changed, the changed1 the head 
byte length address of the 
recorded in the nest buffer is 
discripter is written. 
written. 

The head address of At the start of the 
the discripter indi- transmission, the head Upon the data 

Renewal of Register eating the bu?er address of the dis- setting, the 
under Consideration subsequent to the cripter indicating the buffer length — — 
by CPU last buffer having buffer to have its is written. 

the data to be trans 
mitted is written. 

transmission started 
is written. 

As has been described hereinbefore, the memory 
region is formed with a plurality of buffer regions of a 
constant size, and these buffer regions are linked to 60 
store serial data by using the descripter which has the 
memory region addressing information descriptive part 
for receiving the head address of one of the aforemen 
tioned buffer regions and the data delimiting informa 
tion descriptive part for instructing whether or not the 65 
data to be stored ends in the corresponding buffer re 
gion. As a result, thanks to the action of changing the 
number of the buffer regions to be used for the individ 

ual frames in accordance with the length of the data of 
a variable-length frame, the ineffective buffer regions 
left unused are reduced with the result that the memory 
utilization efficiency is improved. ~ 
There is provided a new type of descripter which is 

composed of a ?rst pointer part for receiving the head 
address of a ?rst buffer region to receive the data of one 
frame, a second pointer part for receiving the head 
address of a next descripter, and an address column for 
receiving a data delimiting sign indicating the end of 
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data, so that the received data may be sequentially 
linked while being delimited frame by frame by the new 
type descripter and stored in the buffer memories. As a 
result, there is obtained another effect that the time 
period required for reading out the data of the next 
frame is shortened. 
More speci?cally, when the reading operation of the 

end data of a certain frame is completed, the descripter 
corresponding to the buffer region (e.g., the BUFFER 
I] of FIG. 5) which contains that end data is ?rst ac 
cessed. At this time, the head address (A0) of that de 
scripter is accessed, and the chain pointer (CHAIN 
POINTER 0) is read out so that the head address (A1) 
of the next descripter can be obtained. Next, the address 
(Al+ 1) separated by a constant value from that head 
address (Al) is accessed. As a result, the buffer pointer 
(BUFFER POINTER 1) is read out so that the head 
address of the data of the next frame is obtained. As a 
result, according to the present invention, the number 
of access times of the descripter from the end of reading 
out the data of a certain frame to the start of reading out 
the data of a next frame is reduced to only two. This 
also applies to the data writing operation. Generally 
speaking, the data reading or writing speed is seriously 
in?uenced by the aforementioned access times of the 
descripter. In the system shown in FIG. 2, the de 
scripter has to be accessed three times from the end of 
reading out of the data of a certain frame to the start of 
reading out of the data of the next frame. As a result, 
according to the present invention, the reading or writ 
ing operation can be speeded up in the case in which a 
plurality of frames are continuously read or written. 
Although our invention has been speci?cally de 

scribed hereinbefore in connection with preferred em 
bodiments thereof, it should not be limited to the em 
bodiments, but can naturally be modi?ed in various 
ways within the scope thereof. 

In the description thus far provided, our invention 
has been described in a case where the received data in 
the serial communications or the application ?eld pro 
viding the background thereof is to be stored in a buffer 
memory. However, the present invention should not be 
limited thereto, but can be utilized generally in case 
variable-length data is to be stored in memory. 
The effects to be obtained by the features of the in 

vention disclosed herein will be briefly described in the 
following. Speci?cally, it is possible to improve the 
utilization ef?ciency of the buffer memory for storing 
data of a variable-length frame and to shorten the time 
period required for reading out the desired data. 
What is claimed is: 
1. A data memory system comprising: 
a plurality of buffer regions, each buffer region hav 

ing a respectively predetermined memory capacity 
for storing data; 

a like plurality of descripter regions, each descripter 
region corresponding with a respective one of said 
plurality of buffer regions, each descripter region 
including a ?rst portion for containing buffer re 
gion addressing information, designating the ad 
dress of the corresponding one of said plurality of 
buffer regions, and a second portion for containing 
chain information, designating the address of an 
other descripter region to be linked to said each 
descripter region so that said each descripter re 
gion is capable of being linked to another de 
scripter region, allowing data stored in said buffer 
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regions to be linked on the basis of the chain infor 
mation in said descripter regions. 

2. A data memory system according to claim 1, 
wherein each descripter region further includes a third 
portion adapted for containing data delimiting informa 
tion indicating that the corresponding buffer region 
contains data including an end of data frame indication. 

3. A data memory system according to claim 2, 
wherein each ?rst portion contains buffer region ad 
dressing information designating the head address of 
said corresponding one of said plurality of buffer re 
gions, and wherein each second portion contains chain 
information identifying the head address of said another 
descripter region. 

4. A memory system comprising: 
a memory including a plurality of addressable buffer 

regions, each buffer region having a respectively 
predetermined memory capacity for storing data, 
and a like plurality of descripter regions, each de 
scripter region corresponding with a respective 
one of said plurality of buffer regions; and 

memory access means for executing data writing and 
data reading operations with said memory; 

each of said descripter regions including a ?rst por 
tion for containing buffer region addressing infor 
mation, designating the address of the correspond 
ing one of said plurality of buffer regions, and a 
second portion for containing chain information, 
designating the address of another descripter re 
gion to be linked to said each descripter region so 
that said each descripter region is capable of being 
linked to another descripter region, allowing data 
stored in said buffer regions to be linked on the 
basis of the chain information in said descripter 
regions. 

5. A memory system according to claim 4, wherein 
said memory access means includes a direct memory 
access controller. 

6. A memory system according to claim 5, wherein 
said direct memory access controller includes means for 
storing the address of the descripter region correspond 
ing with the buffer region with which data is to be 
written or read. 

7. A memory system according to claim 6, wherein 
said direct access memory controller further includes 
means for transmitting and receiving the data to be 
stored in said each buffer region in serial communica 
tion of data frames. 

8. A memory system according to claim 4, wherein 
each descripter region further includes a third portion 
adapted for containing data delimiting information indi 
cating that the corresponding buffer region contains 
data including an end of data frame indication, indicat 
ing that there are no subsequent linked buffer regions 
containing linked data. 

9. A memory system comprising: 
memory means including a ?rst memory region for 

storing at least part of a data communication, a 
second memory region for storing at least part of a 
data communication, a third memory region for 
storing ?rst descripter information relating to said 
?rst memory region, and a fourth memory region 
for storing second descripter information relating 
to said second memory region, said ?rst descripter 
information including ?rst address information for 
designating the address of said ?rst memory region, 
second address information for designating the 
address of said fourth memory region, and data 
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delimiting information indicating whether said first 
memory region contains the end of the data com 
munication stored therein, and said second de 
scripter information including third address infor 
mation for designating the address of said second 
memory region; and 

memory access means for interrogating said third 
memory region, obtaining the ?rst address infor 
mation, accessing said ?rst memory region to ac 
cess the data communication stored therein, obtain 
ing the second address information, interrogating 
said fourth memory region, obtaining the third 
address information, and accessing said second 
memory region to access the data communication 
stored therein. 

10. A memory system according'to claim 9, wherein 
said ?rst descripter information further includes ?rst 
data length information indicating the length of the data 
stored in said ?rst memory region, and said second 
descripter information further includes second data 
length information indicating the length of the data 
stored in said second memory region. 

11. A memory system according to claim 10, wherein 
said ?rst data length is different from said second data 
length. 

12. A memory system according to claim 9, wherein 
said ?rst address information includes the head address 
of said ?rst memory region, said second address infor 
mation includes the head address of said fourth memory 
region, and said third address information includes the 
head address of said second memory region. 

13. A memory system according to claim 9, wherein 
said ?rst memory region has a capacity substantially the 
same as the capacity of said second memory region. 

14. A memory system according to claim 9, wherein 
each of said ?rst memory region and said second mem 
ory region is adapted to transmit and receive data in 
serial communication of data frames for storage therein. 

15. A microprocessor system comprising: 
memory means including a ?rst memory region for 

storing at least part of a data communication, a 
second memory region for storing at least part of a 
data communication, a third memory region for 
storing ?rst descripter information relating to said 
?rst memory region, and a fourth memory region 
for storing second descripter information relating 
to said second memory region, said ?rst descripter 
information including ?rst address information for 
designating the address of said ?rst memory region, 
second address information for designating the 
address of said fourth memory region, and data 
delimiting information indicating whether said first 
memory region contains the end of the data com 
munication stored therein, and said second de 
scripter information including third address infor 
mation for designating the address of said second 
memory region; 

memory access means for interrogating said third 
memory region, obtaining the ?rst address infor 
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mation, accessing said ?rst memory region to ac 
cess the data communication stored therein, obtain 
ing the second address information, interrogating 
said fourth memory region, obtaining the third 
address information, and accessing said second 
memory region to access the data communication 
stored therein; and 

a CPU for controlling said memory access means. 
16. A microprocessor system according to claim 15, 

wherein said ?rst descripter information further in 
cludes ?rst data length information indicating the 
length of the data stored in said ?rst memory region, 
and said second descripter information further includes 
second data length information indicating the length of 
the data stored in said second memory region. 

17. A microprocessor system according to claim 16, 
wherein said ?rst data length is different from said sec 
ond data length. 

18. A microprocessor system according to claim 15, 
wherein said ?rst address information includes the head 
address of said ?rst memory region, said second address 
information includes the head address of said fourth 
memory region, and said third address information in 
cludes the head address of said second memory region. 

19. A microprocessor system according to claim 15, 
wherein said ?rst memory region has a capacity sub 
stantially the same as the capacity of said second mem 
ory region. 

20. A microprocessor system according to claim 15, 
wherein each of said ?rst memory region and said sec 
ond memory region is adapted to transmit and receive 
data in serial communication of data frames for storage 
therein. 

21. A method of operating a memory system includ 
ing a ?rst memory region storing at least part of a ?rst 
data communicating having a ?rst data length, a second 
memory region storing at least part of a second data 
communication having a second data length, a third 
memory region storing ?rst descripter information re 
lating to the ?rst memory region, and a fourth memory 
region storing second descripter information relating to 
the second memory region, the ?rst descripter informa 
tion including ?rst address information designating the 
address of the ?rst memory region and second address 
information designating the address of the fourth mem 
ory region and the second descripter information in 
cluding third address information designating the ad 
dress of the second memory region, said method com 
prising the steps of: 

interrogating the third memory region; 
obtaining the ?rst address information; 
accessing the ?rst memory region; 
obtaining the second address information; 
interrogating the fourth memory region; 
obtaining the third address information; and 
accessing the second memory region to read data 

therefrom or write data thereinto. 
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